Capsaicin-sensitive nerve fibres induce epithelial cell proliferation, inflammatory cell immigration and transforming growth factor-alpha expression in the rat colonic mucosa in vivo.
Capsaicin-sensitive nerve fibres protect gastrointestinal mucosa in animal models of mucosal injury by modulation of mucosal blood flow and mucus secretion. The aim of our study was to evaluate the effects of capsaicin-sensitive nerve fibres in rat colonic mucosa on epithelial cell proliferation and transforming growth factor-alpha (TGFalpha) expression, which is important in mucosal defence, protection and repair. Male Wistar rats received either a capsaicin enema with or without giving antagonists to calcitonin-gene-related-peptide (CGRP) or substance P (SP) i.v. immediately prior to the capsaicin enemas; a capsaicin enema after sensory desensitization as described previously; or a vehicle enema. In all experiments, animals received 50 mg/kg BrdU i.v. and were killed at 2, 4, 8, 12, 24 and 48 h after the various treatments. Colonic mucosal specimens were evaluated microscopically for mucosal damage, changes in the numbers of inflammatory cells and BrdU-immunoreactive epithelial cell nuclei. In the same specimens, TGFalpha-mRNA and -protein expression were evaluated by RT-PCR and Western blot analysis using standardized procedures. A significant increase in the number of mucosal inflammatory cells and an increase in BrdU-immunoreactive nuclei were detected following mucosal exposure to capsaicin. A 2-fold increase of TGFalpha mRNA and a 10-fold increase of TGFalpha protein expression were obtained 2-12 h after capsaicin enemas. The effects on the invading number of inflammatory cells and on the increase in BrdU immunoreactive epithelial cell nuclei were significantly reduced by both CGRP and SP antagonists and were abolished in rats previously sensory-desensitized. Capsaicin-sensitive nerve fibres modulate epithelial cell proliferation and TGFalpha expression in colonic mucosa as well as a migration of inflammatory cells into the colonic mucosa. These effects are mediated by the neurotransmitters CGRP and SP.